Arsenic trioxide and breast cancer: analysis of the apoptotic, differentiative and immunomodulatory effects.
Arsenic trioxide (As2O3) is used clinically to treat acute promyelocytic leukemia and has activity in vitro against several solid tumour cell lines, where induction of differentiation and apoptosis are the prime effects. To investigate the potential therapeutic application of As2O3 to breast cancer, we analysed the effects of As2O3 on the growth of four human breast cancer cell lines: MCF7, MDA-MB-231, T-47D and BT-20. Cells were cultured in 0.5, 2 and 5 microM AS2O3, a range of pharmacologically achievable concentrations of AS2O3. At > or = 2 microM, AS2O3 rapidly induced cell death by apoptosis in MCF7 and MDA-MB-231 while T-47D and BT-20 were partially resistant. At 0.5 microM, As2O3 was subapoptotic but induced features of differentiation consisting in upregulation of ICAM-1 (CD54), a marker of mammary epithelial differentiation, and cell cultures appeared morphologically more organized. Furthermore, we demonstrate by standard cytotoxicity assays that As2O3 treatment can augment breast cancer cell lysis by lymphokine-activated killer cells and demonstrate an important role of the ICAM-1/LFA-1 interaction in this process. This additional activity of As2O3 could translate into improved antitumour immunosurveillance in vivo. In conclusion, As2O3 induced varying degrees of differentiation, apoptosis and lysis in these model cell lines, and may be a promising adjuvant to current treatments of breast cancer by virtue of its triple apoptotic, differentiative and immunomodulatory effects.